Differential expression of carotenoid-related genes determines diversified carotenoid coloration in floral tissues of Oncidium cultivars.
Three cultivars of Oncidium orchid with varied coloration, such as Oncidium Gower Ramsey (yellow), Sunkist (orange), and White Jade (white), were analyzed for carotenoid metabolites and gene expression of carotenoid-biosynthetic genes. The HPLC analysis revealed that yellow Gower Ramsey accumulates violaxanthin, 9-cis-violaxanthin and neoxanthin, orange Sunkist accumulates an additional beta-carotene, and White Jade is devoid of carotenoid compounds. Molecular characterization indicated that the three Oncidium cultivars exhibited varied expression pattern and level in carotenoid-biosynthetic pathway. Among them, high expression level of beta-hydroxylase (OgHYB) and zeaxanthin epoxidase (OgZEP) was displayed in yellow Gower Ramsey, relative to the down-regulation of OgHYB and OgZEP exhibited in orange Sunkist, which results in the accumulation of beta-carotene and orange coloration in floral tissues. However, White Jade is caused by the up-regulation of OgCCD1 (Carotenoid Cleavage Dioxygenase 1), which catabolizes carotenoid metabolites. Methylation assay of OgCCD1 promoter in White Jade and Gower Ramsey revealed that a high level of DNA methylation was present in OgCCD1 promoter region of Gower Ramsey. Transient expression of OgCCD1 in yellow lip tissues of Gower Ramsey by bombardment confirmed its function of disintegrating carotenoid compounds. Our results suggest an evolutionary significance that genetic variation of carotenoid-related genes in Oncidium generates the complexity of floral pigmentation and consequently provides the profound varieties in Oncidium population.